Effects of prolonged exposure to hypoxia on morphological changes of endothelial cells plated on fibrin gel.
Since tissue oxygenation has a profound effect on capillary growth, the effect of pO2 on endothelial cell functions was studied. Under normoxic conditions, EA.hy926 endothelial cells and HUVEC plated onto fibrin gels in low-serum culture medium underwent rapid and profound morphological changes within 12 to 48 hours depending on the cell line used. Their characteristic cobblestone organisation was transformed into a network of cord-like or tube-like structures. We showed that when exposed to low oxygen concentrations for 3 days, HUVEC and EA.hy926 have their ability to rearrange reduced to around 50 %. With EA.hy926 this effect was amplified by 79% after 9 days of hypoxia. The altered behaviour of hypoxia-adapted cells was not caused by a loss in their fibrinolytic activity. In fact, the fibrin degradation rate and the generated fibrin fragments appeared identical in normoxia and hypoxia. Confocal microscopy and gel densitometry showed that in normoxia the remaining undegraded fibrin gel underwent a dynamic remodeling whereas in hypoxia it remained undisturbed. It is likely that hypoxia induces modification in the factors that integrate matrix information and cytoskeletal organisation in order to contract fibrin.